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Today, as America continues to struggle away from racial stereotypes and 
discrimination, the validity and importance of racial identification is a cross-disciplinary 
debate involving biology, anthropology, and even society as a whole. While biology and 
anthropology both claim, for different reasons, that discrete human races do not exist, 
forensic anthropology and society both continue to use race and ethnicity to describe 
human life. Forensic anthropology serves as a bridge between societal and 
anthropological views on race. However, forensic anthropologists are often accused of 
being racist by supporting the existence of discrete races and perpetuating this idea in 
society. This paper will specifically address the reaction of society to select forensic 
anthropological racial classificatory terminology: Mongoloid, Negroid, and Caucasoid. 
Possibly the first time identification material by an anthropologist appeared in a 
periodical expressly devoted to forensic matters was Wilton M. Krogman’s 1939 Guide 
to the Identification of Human Skeletal Material, which appeared in the Federal Bureau 
of Investigation’s Law Enforcement Bulletin [1]. Forensic anthropology application of the 
history, structure, and development of mankind in a forensic setting. Although forensic 
anthropology had been practiced to some small degree beforehand, Krogman’s paper 
reinvigorated the application. However, to be truly relevant to forensics, anthropologists 
must analyze great quantities of skeletons. After all, forensic anthropology relies on the 
anthropologist’s ability to identify sex and estimate age, race, and possible occupation, 
from analyzing markers on the bones. Without broad study, any conclusions drawn would 
only pertain to a particular geographic location and would therefore be useless in global 
applications. However, large collections are scarce or growing old and are therefore 
incapable of expressing the diversity and admixture seen in the world today.  
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The scarcity of large collections was partially solved after World War Two. The 
repatriation and reburial programs intended to return American and European soldiers to 
their countries involved many American and European physical anthropologists. These 
scientists were able to simultaneously identify remains and conduct research on a much 
larger scale [1]. One aspect of this research involved determining the most likely race for 
a set of remains. Racial identification, however, is a tumultuous topic in the best of times.  
What is Race? 
  Biology and society do not agree on the concept of race. For this reason, there are 
different terms used in conjunction with social and biological views of human 
differentiation.  
Ethnicity is a consistently variable standard defined by society for use in society. 
This term reflects a person’s cultural heritage more than any physical differences. 
However, cultural differences can be reinforced by variations in skin pigmentation. What 
constitutes racial divisions is not clearly defined. While the Irish generally possess fair 
skin, for immigration purposes in the early twentieth century the Irish were not 
considered white [2]. On the other hand, if a person has three white grandparents and one 
black grandparent, he or she is more likely to be considered black than white. While 
ethnicity is largely related to cultural history, it is influenced in part by an individual’s 
skin color. 
 Biological “race”, however, is “a division of a species which differs from other 
divisions by the frequency with which certain hereditary traits appear among its 
members” [3]. Rather than focusing on the superficial differences between populations 
seen through skin pigmentation, biology looks at the differential frequency of traits which 
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occur to varying degrees among races [4]. This term is most often applied to subspecies 
of lower vertebrates; biological scientists largely have disregarded the idea of discrete 
biological differences between populations of humans.  
 Social race and biological race are not, then, the same. A person described as 
“Hispanic” is described by a social race; this term could refer to biological populations 
such as “southern European white, Spanish-speaking Mesoamerican or South American 
Indian, or…a blend of the two” [5]. These populations are not discrete biological races, 
but rather populations with higher frequencies of a particular trait, such as dark hair or 
light skin, than a surrounding population. A higher frequency of dark hair does not 
prevent this or other traits from moving between and within populations; therefore these 
are not biologically discrete populations, but rather gradual, or clinal, variations seen 
between populations. 
 What, then, is race? Race is a social construct roughly equitable to ethnicity and 
perpetuated by social recognition of superficial physical differences between populations.  
Classification Systems 
 Humans have an inherent need to classify and organize the world around them. 
Many different classification systems have come and gone over the years, the most 
famous and popular being the binomial nomenclature system organized by Carolus 
Linnaeus. But even Linnaeus was influenced by past systems. Understanding how people 
are organized socially today requires a look back at how they were classified in the past. 
What follows is a brief description of three points in history: the Great Chain of Being, 
Carolus Linnaeus’ classification system, and Johann Blumenbach’s separation of 
4 
 
humanity. For a more in-depth study of the race concept as it develops globally, see 
“Race” is Four-letter Word: The Genesis of the Concept by C. Loring Brace. 
 The Great Chain of Being, first created by Aristotle, was especially prevalent 
during the Enlightenment from the 17
th
 century to the early 18
th
 century. During this time, 
the natural world was defined using logic and scientific reasoning. It was at this time that 
humanity began the first real attempt to understand and explain the world as a whole. The 
Great Chain of Being emphasized three central concepts: plentitude, continuity, and 
gradation [6]. Plentitude meant that everything that could exist did exist. Continuity said 
that everything in the universe had an infinite series of forms and that each form shared at 
least one attribute with its neighbor. Finally, gradation meant that all forms were 
represented, from the least existence to God Himself, in a line from inferior form to 
superior form. It is important to note that, at this time, there was no recognition of 
discrete species. Rather, creation was seen as a continuous series of forms from least 
perfect to most perfect. 
 This system was used to place the world in order. God was the highest form as He 
is most perfect. Angels were second only to God. Man, created in God’s image, fell just 
below angels and the rest of creation lined up below man. However, this chain was not an 
objective philosophical musing and man was not created equal; some had lighter and 
some darker skin. European scientists of lighter skin began to hypothesize that those of 
lighter skin must be closer to God and those of darker skin closer to the beasts [7].  
 Carolus Linnaeus lived during the end of the Great Chain’s reign and was most 
famous for creating the “binomial system of biological nomenclature [and formalizing] 
biological classification” [8]. However, he also divided humanity into different varieties 
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based on geographic regions representing the four corners of the earth: Europaeus 
(European), Americanus (American Indian), Asiaticus (Asian), and Afer (African) [7]. 
Indeed, it was significant that Linnaeus broke away even slightly from the idea that 
people of whiter skin were closer to God than people of darker skin [7]. However, this 
idea that lighter skin was superior to darker skin showed through in his descriptions of 
each variety of humanity (Table 1). Although Linnaeus described geographical areas, he 
gave Europeans more desirable traits than any other variety. Surely, one would rather be 
cheerful and muscular than melancholy, lazy, or prone to anger. In this way, he 
perpetuated and even legitimized the idea of white superiority.  
 
Table 1 - Character Traits Assigned to Linnaeus’ Original Four Human Varieties 
Europaeus Albus (white) Sanguineus 
(cheerful) 
Torosus (muscular) 
Americanus Rufus (red) Cholericus (prone to 
anger) 
Rectus (upright) 





Afer Niger (black) Phlegmaticus 
(relaxed) 
Laxus (lazy) 
Adapted from Quintyn, Conrad B. The Existence or Non-existence of Race?: Forensic Anthropology, 
Population Admixture, and the Future of Racial Classification in the U.S. Youngstown, NY: Teneo, 2010. 
p17. 
 
 Johann Blumenbach was born in 1752 and had a “primary role in founding the 
science of modern anthropology” [9]. To scholars, he is simultaneously remembered as 
being one of the least and the most racist of his time. While he “directly attacked any use 
of anthropology as a means to promote social and political racial discrimination or abuse” 
[9], Blumenbach also expounded on Linnaeus’ idea of four human varieties, thereby 
creating the divisions that many people understand today. 
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 Blumenbach created a fifth category for humanity in 1781, at the height of the 
Atlantic slave trade [1, 10]. When Linnaeus separated humanity, he grouped them as 
varieties of a whole, with none higher and none lower than the others. However, 
Blumenbach introduced a fifth group, Malay, and organized Linnaeus’ varieties into 
races - Caucasian, Mongolian, Negroid or Ethiopian, Malayan, and American Indian – 
that extended outwards from a Caucasian ideal [10, 12].  The word “Caucasian” had not 
been used before to describe persons of European descent. Blumenbach created the term 
because he hypothesized that people in the region of the Caucasus Mountains were the 
most beautiful, and therefore the closest to God. Since humanity was created in God’s 
image and thereafter changed from the “ideal”, “we may fairly assume [white] to have 
been the primitive color of mankind” as it is easier for light to become dark than dark to 
become light [as quoted by Quintyn, 2010]. According to Blumenbach, humanity arose as 
beautiful, white beings and spread across the globe, acquiring variations in physical 
characteristics as time passed.  
 The Great Chain of Being placed white humans just inferior to God, while 
relegating those with darker pigmentation closer to the animals. Carolus Linnaeus broke 
from this classification of the natural world to categorize humanity according to 
geography. Blumenbach agreed that all humanity was related, spreading out from a single 
location; however, he reinforced the ideas that were prevalent at the time: white humans 
were more beautiful than, and thereby superior to, others [9]. His classification scheme, 





The Forensic Anthropologist 
 Forensic anthropology is the application of biological anthropology in a forensic 
setting. That is, the study of human form, structure, and development is applied to 
unknown human skeletal remains from a crime scene. The forensic anthropologist is 
tasked with “trying to identify and quantify the major…genetic…components 
contributing to the person’s appearance” [13]. In this respect, anthropological and 
biological race are the same; both define race as a collection of heritable traits that are 
more common in some populations than in others. However, the forensic anthropologist 
must translate these genetic components into terms that the general public, and the 
investigating officer, can understand. After all, the forensic anthropologist communicates 
with the public, not with biological anthropologists who understand the subtleties of 
human variation [14]. That is why the forensic anthropologist must present all findings in 
terms which reflect the everyday usage of the society with which the anthropologist 
interacts [15-19]. This is especially important because “If…a physical anthropologist 
responds to the requests of investigative agencies to identify human skeletal remains 
recovered under forensic circumstances, sooner or later he or she will…appear in court as 
an expert witness” [16].  
 However, there are significant differences among anthropologists of all sub-
disciplines about the validity of race and racial identification [15, 18, 20]. Many feel that 
racial identification perpetuates racial stereotypes and validates the concept of discrete 
races [14, 20]. George Gill, a biological anthropologist, claims that it is not a problem if 
anthropologists ignore traditional concepts of race if they prefer quantitative approaches, 
however, “the forensic anthropologist must address race” [5, his emphasis]. Norman 
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Sauer, a forensic anthropologist, furthers Gill’s assertion by stating that “race 
identification by forensic anthropologists has little to do with whether or not biological 
races exist” [15]. 
 Regardless of whether or not race exists, research by anthropologists on human 
remains has dwindled to almost nothing in the past twenty years. The reason for this is 
two-fold; as more students become interested in forensic anthropology, courses in the 
field are taught at a growing number of colleges and universities, most of which have 
inadequate supplies for proper classes, to say nothing of extended research. Major 
collections, such as the Terry collection at the Smithsonian Institution, are often 
incompletely labeled, resulting in a loss of information that would enable research; are 
only from one region; or are so old that they are becoming obsolete in forensic research. 
Secondly, “there is a fear that the mantle of ‘racist’ will settle upon anyone unwise 
enough [to study skeletal variability in terms of race]” [19]. As Americans in particular 
have become more and more socially aware, so too does the stigma attached to racial 
classification grow.  
 Therefore, emerging forensic anthropologists are forced to identify remains using 
three of the five main races set forth by Johann Blumenbach in the 1780’s: Mongoloid, 
Negroid, and Caucasoid. These three categories are among the most commonly seen in 
America; as a result, the last two categories are largely ignored. As humanity grows ever 
more homogeneous due to the ease of travel and the relaxing of racial segregation 
throughout the world, the identification process becomes more ambiguous. Currently, 
forensic anthropologists can reliably determine the race of a set of remains 85 to 90 
percent of the time [15]. Any remains that “exhibit ambiguous ancestral grouping should 
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be assigned to the group that is considered the minority…[because in life] these persons 
would have been classified as such by their fellow humans” [18]. Yet this practice will 
not last without further research. In the future, current methods could potentially become 
obsolete, especially if budding forensic anthropologists shun research pertaining to racial 
classification due to social taboo.  
The Classification Process 
 The modes of identification covered in this paper were largely established 
between the 1960’s and 1990’s by leading anthropologists, such as George Gill, Stanley 
Rhine, and M. Yascar Iscan. While other bones are deemed useful in racial identification, 
most study has been done on the skull. There are two types of identification methods, 
metric and non-metric. Metric analysis, or osteometry, is based on measurements of 
features and landmarks of the skull. These measurements are then analyzed using a 
variety of computer programs. Non-metric, or anthroposcopic, analysis does not rely on 
discrete measurements in racial identification. Traits used in this analysis process have 
general characteristics that vary between populations; the forensic anthropologist 
subjectively decides which population’s characteristic best describes the particular trait 
seen in the individual.  
While osteometric analysis sounds more impressive in a court of law, the practice 
can be difficult and often requires special instruments [21]. For that reason, only 
anthroposcopic approaches will be covered in this paper. Table 2 presents the 
characteristics which will be discussed in some form in this section. Traits for this table 
have been drawn from the works of Gill [5, 17] and Byers [18]. Pictures of the skulls 
have been taken from Rhine [19]; all others come from Gill [17]. 
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 There are several traits that become apparent between Mongoloid, Negroid, and 
Caucasoid skulls with only a relatively cursory examination. The first is alveolar 
prognathism, or the extent to which the teeth project when the skull is held properly with 
the lower eye orbit even with the external auditory meatus in a position called Frankfurt 
plane (Figure 1a-c, Arrow A). This becomes especially apparent when the Caucasoid and 
Negroid skulls are compared. While the Caucasoid skull shows little alveolar 
prognathism, it appears in extreme form in the Negroid sample. The opposite is true of 
chin projection, or the degree to which the chin sticks out when held in Frankfurt plane; it 
is marked in the Caucasoid skull and reduced in the Negroid (Figure 1a-b, Arrow B). In 
both cases, the Mongoloid falls between the two extremes. Other characteristics, such as 
browridges and metopic sutures, left over from childhood after the two halves of the 
frontal bone fuse, serve to separate one class from the others. Browridges in Mongoloid 
and Negroid skulls are relatively small, while those of Caucasoids, especially in males, 
tend to be much heavier (Figure 1a-c, Arrow C). Similarly, the presence of a metopic 
suture is largely unique to Caucasoids (Figure 2c, Arrow C). While not present in all 
Caucasoid individuals, the metopic suture is rarely seen in either Mongoloid or Negroid 
populations. Traits such as these are helpful even if absent; while the presence of such 
traits can be indicative of a particular group, the absence can also eliminate that group 
from consideration. Naturally, all traits are used in conjunction with multiple others and 





Table 2 – Comparative Facial Characteristics of Mongoloid, Negroid, and Caucasoid 
Characteristic Mongoloid Negroid Caucasoid 
Alveolar Prognathism Moderate Extreme Very reduced 
Chin Projection Moderate Reduced Prominent  
Browridges Small Small Heavy 
Metopic Suture Absent Absent Present 
Nasal Bridge Low, "tented" Low, "quonset hut" Arched, "steeple" 
Nasal Spine Medium, tilted Reduced Long, large 
Orbital Form Rhomboid Round Rhomboid 
Zygomaticomaxillary 
Suture 
Curved  Curved  Angled  
Mastoid Form Wide Oblique, posterior 
tubercle 
Narrow, pointed 
Ascending Ramus Vertical Oblique  Pinched 
 
 
The bones of the midface, and especially the nose, have been considered one of 
the best tools for racial identification available to the forensic anthropologist [22]. Many 
aspects of this region have been catalogued, both metrically and non-metrically. Alice 
Brues, a physical anthropologist, was the first to describe the shape of the nasal bones 
across the three main classes, classifying them as either “tented”, “Quonset-hut”, or 
“Steeple-like” (Figure 2a-c, Arrow A). As evidenced by these figures, the Mongoloid 
nasals slant sharply off from the midsagittal plane of the face, giving the bones a “tented” 
Figure 1 – Lateral images of Mongoloid, Negroid, and Caucasoid skull samples. A. alveolar 
prognathism; B. chin projection; C. browridge weight; D. nasal spine; E. mastoid process; F. 
ascending ramus of the mandible 




appearance. The Negroid nasals are more rounded, drawing their description from their 
similarity to a common World War II prefabricated shelter [22, 23]. In contrast, the 
nasals in the Caucasoid are high and pinched along the nasomaxillary suture (Figure 2c). 
The nasal spine is the bony projection at the base of the nose and between the nostrils 
(Figure 1a-c, Arrow D). In Negroids, this projection is reduced. Not so with Caucasoids; 
the nasal spine is very prominent. Again, Mongoloids fall in the midrange.  
An additional useful feature is the shape of the eye orbital. This trait is also rather 
unique to one class; while both Caucasoid and Mongoloid display rhomboid-shaped 
orbitals, those of the Negroid individual tend to be more rounded. Directly inferior to the 
orbital is the zygomaticomaxillary suture, the angle of which is unique to each class. 
Mongoloid sutures are angled, slanting from directly inferior to the orbital to 
inferiolateral (Figure 2a, Arrow B). In Negroids, this suture is more curved, sloping 
inferiolaterally from the orbital like a large, loose “S” (Figure 2b, Arrow B). Finally, the 
Caucasoid suture is jagged, more like a sideways “V” than an “S” (Figure 2c, Arrow B).  
 
The mastoid process, a point of connection for several of the muscles in the neck 
and even back, is another marker rather unique to each class. In Mongoloids, this process 
           
Figure 2 – Frontal images of Mongoloid, Negroid, and Caucasoid skull 
samples. A. nasal bridge; B. zygomaticmaxillary suture; C. metopic suture 
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is relatively wide, directly opposite the norm in Caucasoid skulls. Negroid individuals are 
unique in that they often possess a tubercle, or small outgrowth, at the posterior end of 
the process (Figure 1a-c, Arrow E).  
Finally, anterioposteriorly to the mastoid process is the mandible, or jawbone. The 
ascending ramus of the mandible is the straight portion of bone that attaches to the 
cranium. In Mongoloids, this feature is vertical; while in Negroids it is oblique, attaching 
to the cranium at a rather obtuse angle. The Caucasoidal ascending ramus is also vertical 
to a degree; however, it generally pinches in about halfway up (Figure 1a-c, Arrow F). 
It is important to keep in mind that, even with combinations of metric and non-
metric traits, the racial identification process is not 100 percent successful. This is due in 
part to the insufficiency of current comparative data; as America becomes more 
homogeneous through “interracial” marriages, greater and greater overlap will emerge 
between groups [2].  
Methods 
  My research into society’s interpretation of the three main “races” in America; 
Mongoloid, Negroid, and Caucasoid; was conducted through a survey, designed to test 
for pre-existing awareness of the terminology as well as pre-existing understanding of the 
terminology. Additional information, such as age, position at Western Oregon University, 
and ethnic self-identification, were collected for comparison. 
I distributed this survey both online and in person. In each instance, I included an 
informed consent form (Appendix A). Online, the participant was merely required to 
agree to take the survey, while I collected signed forms during the in-person survey. The 
consent forms were folded and placed in a sealed box by the participant. The box was 
14 
 
then shaken on occasion, so as to mix the forms, making it impossible to match a consent 
form with a questionnaire.  
The online portion of this survey was created using Survey Gizmo. The URL for 
the survey was emailed across campus using the all faculty/staff and all student email 
addresses. Additionally, the survey (appendix B) was printed off and handed out in 
person. In this instance, I stood in front of the Werner University Center on two separate 
days for roughly 1.5 hours apiece and asked for responses. After these two days, one 
before and one after spring break, I had collected over 50 surveys in person, with a 
collective total of more than 300 responses.  
 The results were catalogued and analyzed using Microsoft Excel. Paired T-tests 
were performed using Microsoft Excel. 
Results 
 The majority of survey respondents were between the ages of 18 and 29 (58 
percent). Fourteen percent were 30 to 39, 11 percent were 50 to 59, and 7 percent were 60 
or older. The remaining 2 percent did not provide their age (Appendix C.1). Almost 200 
participants, 65 percent, were students at Western Oregon University. Additionally, 16 
percent were faculty, 15 percent were staff, and 4 percent did not fall into the above 
categories (Appendix C.2). Of the participants that provided an ethnic self-identification, 
80 percent self-identified as white or Caucasian. One percent was African-American, 2 
percent was American Indian, 4 percent Asian, 1 percent Pacific Islander, 7 percent 
Hispanic, and 5 percent identified as other. “Other” included identifications such as 
Finnish-American and German because these are countries of origin, and not necessarily 
indicative of an ethnic group. This category also included the response “Human”, which 
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was surprisingly popular (Appendix C.3). This particular response was included in the 
final results because, while humorous, it was also an important piece of data suggesting 
that some people may not identify themselves as distinct and separate from others. 
 Previous Experience with Terminology 
Sixty-three percent of respondents had heard the term “Mongoloid” before 
(Appendix C.4a). Of these, 35 percent had heard it in academia, a category which was 
ultimately expanded to contain all levels of education. Fourteen percent had heard it at 
home, 18 percent in any form of media, and 7 percent through social interactions. The 
one participant who specified “social media” was counted as having heard the term in 
both a social interaction and through the media. Thirteen percent read the term in 
literature, 5 percent heard it at work, and 8 percent were unsure of where they had heard 
it before (Appendix C.4b).  
Roughly half, 52 percent, had heard the term “Negroid” before (Appendix C.5a). 
Of these, 38 percent heard it in academia, 11 percent at home, 12 percent through the 
media, and 7 percent through social interactions. Seventeen percent had read the term in 
literature, 5 percent had heard it at work, and 10 percent were unsure (Appendix C.5b). 
Approximately one third, 33 percent, of participants had heard the term “Caucasoid” 
before (Appendix C.6a); 46 percent in academia, 7 percent at home, 10 percent in media, 
and 5 percent through social interactions. Seventeen percent read it in literature, 7 percent 
heard it through work, and 8 percent were unsure (Appendix C.6b). 
Overall, 26 percent of participants thought the forensic use of the terminology 
was appropriate and 23 percent thought it was not. Fifty-one percent were neutral 
(Appendix C.7a). Thirty-one percent thought the biological use was appropriate; twelve 
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percent thought it was not. Fifty-seven percent were neutral (Appendix C.7b). Finally, 27 
percent thought the terminology was appropriate after the different uses had been 
explained; 15 percent thought the terminology was not appropriate regardless of the 
differences. Fifty-eight percent were neutral to some extent (Appendix C.7c).  
Participant Definitions 
To establish how well each participant understood the terminology, I asked 
participants to provide a definition, regardless of whether or not they had heard the term 
before. Twenty-one participants, 6 percent, did not provide a meaning for the term 
“Mongoloid”. Those that did provided an extensive array ranging from “a flower” to “a 
person of Mongolian origin” and everything in between. After compiling the responses, I 
divided them into six categories: Unsure (13 percent), From Mongolia Directly (14 
percent), Of Asian Ancestry/Descent/Characteristics (19 percent), Relating to Down 
Syndrome/Mental Deficiency (23 percent), Relating to Ancient Humans (3 percent), and 
Other (22 percent) (Appendix C.8a). Responses which mentioned Asia or Mongolia 
without specifically referencing ancestry, descent, or characteristics of any sort were 
placed in the “From Mongolia Directly” category. Some responses vaguely mentioned 
human or racial classification in general. These were placed in “Other” because they did 
not specifically mention Asian or Mongolian ancestry, descent, or characteristics.  
Eighteen participants, or 6 percent, did not attempt to define the term “Negroid”. 
Those that did were again sorted into six categories: Unsure (10 percent), From Africa 
Directly (5 percent), Of African Ancestry/Descent/Characteristics (27 percent), “Black” 
(25 percent), Relating to African(American) Culture/Ethnicity (11 percent), and Other 
(16 percent) (Appendix C.8b). Participant responses that mentioned Africa but did not 
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specify ancestry, descent, or characteristic traits were classified as “From Africa 
Directly”. Other respondents defined Negroid as merely “black” or as having to do with a 
“black person”. These were combined, largely because the participant understood the root 
of the word, though perhaps did not understand the scientific classificatory meaning. 
There were others who mentioned African or African-American culture or ethnicity. 
These were separated from African ancestry, descent, and characteristics because of the 
difference between ethnicity and ancestry; ethnicity is a social classification while 
ancestry is biological history.  
Seven percent of respondents did not provide a definition for the term 
“Caucasoid”. The remaining 93 percent were again split into six general categories: 
Unsure (6 percent), From Europe Directly (2 percent), Of European/Caucasian 
Ancestry/Descent/Characteristics (29 percent), White/Caucasian (39 percent), Associated 
with the Caucasus Mountains Directly (4 percent), and Other (13 percent) (Appendix 
C.8c). Again, any responses which mentioned Europe without mentioning ancestry, 
descent, or characteristics in general were categorized as “From Europe Directly”. This 
category also differed from “White/Caucasian”; the latter was particularly for the social 
classification. 
Forensic and Biological Aspects 
 To determine how they felt about the terminology from different aspects, 
participants were asked to rate their reactions to the use of Mongoloid, Negroid, and 
Caucasoid as positive, negative or neutral. The terminology was placed in the context of 
forensic and biological perspectives. The former described the use of the terminology in a 
criminal justice setting, illustrating the use of skeletal features for racial identification. 
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The latter described the terminology in a biological setting, with emphasis on the gradual 
accumulation of traits in a particular population. The majority of participants reported 
neutrality for both forensic and biological perspectives (51.5 percent and 57.4 percent 
respectively). Twenty-six percent of reactions to the forensic use of the terminology were 
positive and 22.2 percent were negative. Overall, positive and neutral reactions to the 
forensic aspect of Mongoloid, Negroid, and Caucasoid were below 5, and negative 
reactions were above 5. On a rating scale from 1 to 10, with 1 being indifferent and 10 
being strongest, most (53 percent) of the positive responses to the forensic use were rated 
5 or below; 47 percent were above 5, with an even distribution of ratings of strength 6, 7, 
and 8 (Appendix C.9a). Contrarily, the majority (73 percent) of negative responses to the 
forensic use received a strength rating above 5. Respondents neutral to the forensic usage 
largely rated their reaction as either 1 or 5. Few (15 percent) neutral responses were 
above a strength rating of 5. 
 Overall, neutral reactions to the biological aspect of Mongoloid, Negroid, and 
Caucasoid were below 5, and positive and negative reactions were above 5. Although the 
majority (58 percent) of responses to the biological use of the terminology was neutral, 
31.3 percent of respondents found it positive and 11.3 percent found it negative. The 
number of positive responses above 5 was slightly more than half (52 percent) of all 
positive responses, with a predominance in ratings of 5, 6, 7, and 8. The negative 
responses were also predominantly high (64 percent above 5), although largely 8, 9, and 
10 (Appendix C.9b). The neutral responses were again largely 1 or 5, with a fairly even 
distribution of ratings of 2, 3, and 4.  
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 Participants were not asked to rate their reactions before different aspects of the 
practical applications of the terminology were presented. However, when asked to rate 
their reaction after the different aspects were explained, 56.9 percent of respondents were 
neutral, 28.8 percent found the biological and forensic aspects to be positive, and 14.2 
percent found them to be negative. Overall, positive and negative responses were above a 
strength rating of 5, and neutral responses were below a strength rating of 5. The majority 
(57 percent) of positive responses were above 5, with the highest ratings between 5 and 8; 
a few outliers rated their reaction as either a 1 (12 responses) or a 10 (9 responses) 
(Appendix C.9c). The negative responses were also on the upper end of the scale (68 
percent above 5), with ratings highest between 7 and 10. Of the neutral responses, most 
rated their reaction as either 1 or 5; few responses (15 percent) were rated above a 6. 
 Participant responses were then compared between forensic and biological 
aspects; there was a significant correlation between positive responses to the forensic 
aspect and positive responses to the biological aspect (Appendix C.10). Additionally, 
there was a significant correlation between positive responses to the forensic aspect and 
positive responses to the overall application. That is, respondents who found the forensic 
aspect to be positive were more likely to find the biological aspect and the overall 
application to be positive as well. However, there was no correlation between positive 
biological aspect and positive overall application (Appendix C.10, response vs. strength). 
There was a significant correlation between neutral responses to the forensic aspect and 
neutral responses to both the biological aspect and the overall application. Additionally, 
there was a significant correlation between the neutral biological aspect and the neutral 
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response to overall application. However, there was no correlation between any negative 
responses. 
 Two variables are correlated if changes in one variable result in changes in the 




 approaches 1, the two variables show 
stronger and stronger correlation; changes in one result in direct changes, either positive 
or negative, in the other. On the other hand, as R
2
 approaches 0, the two variables show 
little connection or correlation. This correlation is significant if it has a p-value of less 
than 0.05. This is essentially saying that there is a less than 5 percent chance that any 
significant correlation between two points is wrong. Appendix C.10 is a complete table of 
the p-values and R
2
 values obtained through regression analyses of variables, such as 
participant definition versus participant age.  
Participant Definition and Age 
The data were then analyzed to determine if there was a correlation between the 
participant definition of “Mongoloid”, “Negroid”, and “Caucasoid” and participant age; 
the participant reaction to each use and age; the participant definition and position at 
Western Oregon University; reaction and position; definition and ethnicity; and reaction 
and ethnicity. There was a significant correlation between definition of “Mongoloid” and 
participants 30 or older, as well as between the definition of “Negroid” and most age 
ranges. There was also significant correlation between the definition of “Caucasoid” and 
all age ranges (Appendix C.10, Definition vs. Age). In this case, a significant correlation 
between ages indicated that the selected age ranges defined the term similarly, and the 
definitions did not change. Therefore, a significant lack of correlation indicated that the 
definition changes across age ranges.  However, there was no instance in which this was 
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the case; the definitions of Mongoloid, Negroid, and Caucasoid appear to have remained 
relatively constant across the age ranges.  
 Participant Reaction and Age 
Similarly, a significant lack of correlation between age ranges indicated 
significantly different reactions to the biological and forensic aspects of the terms 
Mongoloid, Negroid, and Caucasoid between those ages. Or, a strong correlation between 
ages suggested that there is no significant change in reactions across the age ranges. 
Additionally, all comparisons with no correlation indicated a normal level of variation. 
This was largely the case for both the positive and negative reactions to the forensic and 
biological uses, as well as the reaction to the uses once the differences were clear. 
However, there were several instances of significant correlation as well as significant 
lack of correlation in the neutral responses to all uses (Appendix C.10, Reactions vs. 
Age).  
 Participant Definition and Position at WOU  
The definition of “Mongoloid” and “Negroid” showed little correlation with the 
respondent’s position at Western Oregon University; student definitions for “Mongoloid” 
were similar to participants who identified as faculty, staff, and other. Definitions from 
staff members showed significant correlation with definitions from both faculty members 
and other members of the campus community. Student definitions for “Negroid” showed 
significant correlation with both faculty and staff members; there was no other significant 
pattern in “Negroid” definitions. However, position at WOU showed significant 
correlation with “Caucasoid” definition (Appendix C.10, Definition vs. Position). The 
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significant correlation indicates that there was no difference in definitions of Mongoloid, 
Negroid, and Caucasoid as position changed; all positions defined the terms similarly. 
 Participant Reaction and Position at WOU/Self-Reported Ethnicity 
Only neutral reactions to the forensic use, biological use, and overall terminology 
showed any significant correlation to position; in each case, this was student-faculty, 
student-staff, and faculty-staff reactions (Appendix C.10, Reaction vs. Position). There 
were instances of significant correlation between an individual’s definition of the 
terminology and their self-reported ethnicity; however there was no determinable pattern 
to these occurrences (Appendix C.10, Definition vs. Ethnicity). Similarly, due to lack of 
sufficient data, there was little to no correlation between an individual’s reaction or 
reaction strength and their ethnicity (Appendix C.10, Reaction vs. Ethnicity).  
Discussion 
Participant responses were compared across age, position, and self-reported 
ethnicity, although age proved to be the best factor for comparison. There was little 
correlation between position and response and not enough data to draw reliable 
conclusions when responses were compared with ethnicity. Overall, strength of response 
to Mongoloid, Negroid, and Caucasoid increased as age increased. However, definitions 
remained relatively constant as age increased; Negroid was most often associated with 
ancestry and Caucasoid most often associate with “being white”. Ages 18-29 and 40-59 
most often associated Mongoloid with Down Syndrome. However, these categories are 
very broad and hide the wide array of participant definitions; such diversity in participant 
definitions suggests more work is to be done on educating society as to the practical 
application of biological differences between populations in forensic anthropology.  
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Overall, age proved to be the best factor with which to compare the participant 
responses. There was little correlation between position and response and not enough 
data to draw reliable conclusions when responses were compared with ethnicity. All ages 
associated Negroid most often with ancestry and Caucasoid with “being white.” 
However, ages 18-29 and 40-59 associated Mongoloid most often with Down Syndrome. 
Additionally, reaction strength increased as age increased.  
On average, nearly 64 percent of participants had encountered the terminology 
Mongoloid, Negroid, or Caucasoid at school, at home, or in the media; these three areas 
also tend to be the places where people spend the bulk of their time. It is therefore 
concerning to the field of forensic anthropology that 26 percent associated “Mongoloid” 
with Down Syndrome, mental inferiority, or an ancient ancestor of modern human. Many 
participants also specified, regardless of definition, that “Negroid” was “a racist” term. 
Even “Caucasoid” was not free from the stigma of racism; one participant wrote that it 
referred to “people [who] only like white people” while another said is a “racial slur for a 
Caucasian”. Participants who associated the term with racism or mental deficiencies were 
more likely to have heard the term used this way by family, friends, teachers, or media 
personalities than to have read it in literature (70 percent and 16 percent, respectively). 
Strength of reaction to the forensic, biological, and overall aspects of Mongoloid, 
Negroid, and Caucasoid was rated on a scale of 1 to 10; 1 meant the participant was 
indifferent to the practical application of Mongoloid, Negroid, or Caucasoid presented to 
them, while 10 meant they felt very strongly about the application. A reaction strength 
rating of either 1 or 5 occurred in higher-than-normal amounts across the board. The high 
occurrence of 1’s was expected; it was the lowest score the participant was able to give 
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and therefore the best way to portray that the participant did not care about the use or was 
not concerned in the slightest. The high occurrence of 5’s was anomalous, but was 
potentially due to the similarity between the study’s scale and scales other studies use. 
For instance, in standard scales, 5 is the indifferent number. In this study, 1 was used to 
indicate indifference. If the participant was not aware of this, possibly because they did 
not read the question thoroughly, then they would potentially choose 5, thinking it was 
neutral. In fact, when asked for comments on the study, several respondents admitted 
they were not paying close attention when reading the different aspects and overall 
application. This data was still useful because the anomaly in itself indicated that 
respondents in general were not overly concerned by the use of racial classifications in 
science; those that read the survey thoroughly and responded in kind are the minority. 
 Especially interesting in defining terms, participants age 18 to 29 and age 40 to 59 
both associated “Mongoloid” with Down Syndrome or mental deficiency most frequently 
(average of 28 percent). The remaining two age ranges did not. This could indicate that 
the younger participants are learning the term Mongoloid in classes, such as history, as a 
term to avoid; it could also have been heard from parents, teachers, or media personalities 
in a derogatory sense. The majority of each age range, however, associated “Negroid” 
with African ancestry, descent, or characteristics, rather than with just “being black” 
(although this was a close second in every case). This was not the case with “Caucasoid”; 
most associated the term with “being white”. There was, in fact, no significant difference 
between definition of a term and the age of an individual; that is to say, the frequency of 
a definition did not change significantly with age.  
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However, while there were a wide variety of definitions that participants 
provided, this only means that the definitions fell, however loosely, into one of the six 
general categories for the term. Although, on average, half of the participants had heard 
the terminology before, they provided a plethora of definitions for each term. The wide 
variety of definitions indicated that forensic anthropology in general, and at Western 
Oregon University specifically, has not satisfactorily educated the general public as to the 
use, and reason behind the use, in its appropriate scientific setting. However, as the 
forensic anthropology program at WOU is just beginning, and not all participants have 
been exposed to courses explaining the proper use, perhaps we will see a trend towards 
unity in definitions in the coming years as the program develops.  
 As it stands, participants who responded positively to the forensic aspect of 
Mongoloid, Negroid, and Caucasoid were more likely to respond positively to the 
biological aspect as well as to the terminology as a whole. However, those that found the 
biological aspect to be positive, independent of the forensic, were less likely to find the 
terminology as a whole to be positive (Appendix C.10, response vs. strength). The 
forensic aspect in the survey discussed practical applications in a criminal justice setting; 
the biological aspect mentioned changes in populations over time which can then be 
traced by a forensic anthropologist. The results indicated that participants view 
terminology positively when separated from biological differences, although these 
differences are the accumulated changes that are used in the criminal justice setting. The 
forensic anthropologist, then, must be aware of the broader social implications of 
biological differences, however slight, between humans; the reliance on slight biological 
differences to establish race is largely the reason that the field of forensic anthropology is 
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frowned upon by anthropology in general. However, these biological differences exist 
and are helpful; the best way to counter the social stigma is to educate society. 
As age increased, the reaction to the forensic use shifted from a rating of 4 or 5 
(18-29) to a rating of 7, 8, or 9 (50-60+), indicating a stronger reaction to the particular 
term. Since the 18 to 29 age range made the same association with Down Syndrome as 
the 40 to 59 ranges, the difference between reaction strengths is most likely due to the 
introduction of the proper forensic setting; since I did not ask participants for their 
strength of reaction to their own definition, it was impossible to tell which age group felt 
strongest about the terms before the different aspects were introduced. However, it 
became apparent that neutral responses to the uses aspects were generally in the lower 
numbers, negative responses were generally stronger, and positive responses were in the 
middle (between 4 and 6) (Appendix C.11). If forensic anthropologists intend to educate 
the public about the terminology that is behind racial classification, they will have to first 
counter the strong negative responses and nurture the weak positive responses. 
The strong correlation between participant “Caucasoid” definitions and their 
position at Western Oregon University was especially interesting because this was not 
seen in either “Mongoloid” or “Negroid” definitions, and “Caucasoid” was the term 
claimed to have been heard the least. Perhaps this could be explained by the 
predominance of persons that indicated their ethnicity to be “Caucasian”; even with 
having never heard the term before, they were able to make the connection between the 
words. In fact, the definitions provided for “Caucasoid” were less variable than those 
provided for the other two terms (Appendix C.8c). 
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The correlation between participant reaction and position at Western Oregon 
University only appeared in the analyses of neutral responses to the aspects. This was 
most likely due to an overabundance of neutral responses relative to overall responses; 
there was little to no correlation in other areas because there was considerably less data in 
those areas. However, it was interesting that this correlation appears only in student-
faculty, student-staff, and faculty-staff reactions; this was possibly again due to the 
extremely small number of participants that placed themselves in the “other” category. 
Excluding the “other” category, the aforementioned groups indicate that students, faculty, 
and staff react with the same neutral frequency. When viewed in this light, it was no 
surprise as, once again, neutral responses, regardless of strength, were by far the majority. 
Ethnicity was not a useful variable for analysis because there was not enough 
ethnic diversity to make any analysis statistically significant; 80 percent identified as 
Caucasian or White (Appendix C.3). In many categories, there was only one response, if 
any at all. It is important to note that approximately one fourth (21 percent) of 
respondents did not completely understand the difference between forensic and biological 
aspects. This was not necessarily a “bad thing”; the biological differences explained in 
the biological aspect are used by the forensic anthropologists in the forensic application. 
Being unable to distinguish between biological and forensic aspects could suggest that 
these participants understand the use of Mongoloid, Negroid, and Caucasoid as a whole 
but not in its parts. In some cases, however, this disconnect could also be due in part to 
language barriers, participants not paying attention to their answers, and confusion over 





 Forensic anthropology is a relatively new field and yet it, like all sciences, is 
impacted by the works of those who came before. While forensic anthropology is aided 
by the classification groups created in the past by Linnaeus and Blumenbach, it is 
hindered by the mantel of racism that covers any study into human differences. This 
study, then, was intended to determine how the general educated public, as portrayed by 
members of Western Oregon University, viewed forensic anthropological terminology 
and to establish whether or not this opinion was influenced by age, position at WOU, or 
ethnicity.  
 Overall, the results of this survey indicated that people at WOU were largely 
indifferent to the different ways in which the racial classification terms are applied. 
However, the minority that did react either positively or negatively to the use also reacted 
stronger on average than those that felt neutrally. The younger generations (age 18-39) 
felt less strongly about the use of the terminology as it pertains to science than did the 
older generations (age 50-60+), although the two groups defined the terms similarly.  
 Age appeared to be the most significant factor when studying a participant’s 
reaction to and understanding of the selected forensic anthropological terminology. Since 
the younger ages felt less strongly about the uses than the older ages, it would be best to 
devote most attention to educating adults age 18 through 39. Although a wide variety of 
definitions was given for each term, relatively few respondents connected the terms with 
the scientific use: racial classifications based on biological accumulation of traits seen in 
the skeleton. Instead, bringing biology into the discussion resulted in an increase in 
strong negative responses. 
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 Participants who associated Mongoloid, Negroid, or Caucasoid with racism or 
mental deficiencies were more likely to have heard the term used this way by family, 
friends, teachers, or media personalities than to have read it in literature. The best way to 
counter association with racism is through continual education of the public. The wide 
variety of definitions indicated that the field of forensic anthropology in general, and at 
Western Oregon University specifically, has not satisfactorily educated the general public 
as to the use, and reason behind the use, of the terms Mongoloid, Negroid, and Caucasoid 
in their appropriate scientific setting.  
However, the forensic anthropology program at WOU has begun only recently. 
As the program expands and more members of the campus community, particularly 
students, understand the terms Mongoloid, Negroid, and Caucasoid in their proper 
forensic anthropological setting, perhaps we will see a trend towards unity in definitions 
in the coming years. In turn, these students will spread their understanding of the 
biological and forensic applications of Mongoloid, Negroid, and Caucasoid to the 
community outside of Western Oregon University. In this way, perhaps we can counter 
the fear that the “mantle of ‘racist’” [19] will fall upon those studying human skeletal 
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Appendix A – Informed Consent Form 
The Potential Conflict between Forensic Ethnic Identification and Societal 
Interpretation in America 
Principal Investigator: Jerielle Raibley 
Email:    jraibley09@wou.edu 
 
Background: Anthropology works to be an unbiased study of the origins, customs, and 
development of humankind; by comparison, forensic anthropology focuses on the use of 
anthropological methods to aid in resolving criminal investigations in an unbiased and 
purely scientific manner. However, forensic anthropological information must be 
presented to a jury that is not necessarily either scientifically inclined or unbiased. In 
these situations, the use of easily misconstrued terminology could potentially alter the 
outcome of a case.  
 
Before you begin, please confirm with the researcher that you are at least 18 years 
of age.  
 
Methods: In this study, your prior knowledge and subsequent understanding of presented 
terminology will be obtained via anonymous survey. You are free to withdraw from the 
survey at any point. 
 
Confidentiality: This survey is entirely anonymous. Although some personal 
information, such as your age, is required, this information will not be able to be traced 
back to you. You will also be asked to provide your ethnic self-identification. This 
information is voluntary and will not affect the value of your survey responses.  To 
ensure that your consent does not inadvertently match with your responses, you will be 
asked to fold and place the consent form in a sealed box after signing.  
 
Benefits: Although you will not be compensated monetarily, you may benefit from 
knowing that you are helping to evaluate the understanding and comprehensibility of both 
the general public and the selected forensic anthropology terminology. 
 
Should you have any questions or concerns after the completion of the survey, you 
may contact the principal researcher, Jerielle Raibley, at the email address provided 
above. If you have questions or concerns about your treatment as a subject, you may 
contact the WOU Institutional Review Board at 503.838.8589 or at irb@wou.edu. If 
you feel the need to talk to someone about your experience, the WOU Health and 





Appendix B – Survey Questions 
The Potential Conflict between Forensic Ethnic Identification and Societal Interpretation in 
America 
 
Age Range: 18-24     25-29       30-39 40-49      50-59          60+ 
Position at WOU: (circle one) Student Faculty Staff  Other 
Optional: What is your ethnic self-identification? (i.e. Caucasian, African-American, etc) 
 
 
1. Have you heard the term Mongoloid before?  
 
Circle one: Y N 
 
a. Where? (Examples include at work, at home, in class, unsure, etc) 
 
 
b. What do you think it means? 
 
2. Have you heard the term Negroid before?  
 
Circle one: Y N 
 
a. Where? (Examples include at work, at home, in class, unsure, etc) 
 
b. What do you think it means? 
 
3. Have you heard the term Caucasoid before?  
 
Circle one: Y N 
 
a. Where? (Examples include at work, at home, in class, unsure, etc) 
 
b. What do you think it means? 
 
The terms Mongoloid, Caucasoid, and Negroid are used by forensic anthropologists in a 
criminal justice setting to describe the "race" of a set of skeletal remains. The 
anthropologist looks at features of the skull, such as brow protuberance, jaw size and 
protuberance, the presence or absence of certain sutures, the shape of the nasal bones and 
many, many more. These features are cataloged and translated into a socially-understood 
concept: "race". 
 
1. What is your immediate reaction to the forensic usage of Mongoloid, Negroid, 
and Caucasoid? (Circle one) 
 




Negative (i.e. this is not a good use) 
 
2. How strong is your reaction on a scale from 1 to 10? 
(1 being indifferent and 10 being very strong) (Circle one) 
 
1 2 3 4 5 6 7 8 9 10 
 
Charles Darwin is probably most well-known for saying that populations of organisms 
change over time. It's this principle that forensic anthropologists rely on when analyzing 
skeletal remains. Rather than looking at differences between "races", they are looking at 
the slight differences that have been acquired since an ethnic group branched from the 
ancestral population. These can be seen in differences in features of the skull. Mongloid 
skulls contain certain features found more commonly in persons of Asian or Native 
American descent; Negroid, African descent; and Caucasoid, European descent. 
 
1. What is your immediate reaction to the biological usage of Mongoloid, Negroid, 
and Caucasoid? (Circle one) 
 
Positive (i.e. this is a good use) 
Neutral 
Negative (i.e. this is not a good use) 
 
2. How strong is your reaction on a scale from 1 to 10? 
(1 being indifferent and 10 being very strong) (Circle one) 
 
1 2 3 4 5 6 7 8 9 10  
       
Follow-up questions 
 
1. What is your reaction to the usage of Mongoloid, Negroid, and Caucasoid now 
that you know of the different definitions? (Circle one) 
 
Positive (i.e. this is a good use) 
Neutral 
Negative (i.e. this is not a good use) 
 
2. How strong is your reaction on a scale from 1 to 10? 
(1 being indifferent and 10 being very strong) (Circle one) 
 
1 2 3 4 5 6 7 8 9 10  
 
3. Is the difference between forensic and biological definitions of "race" clear to 
you? 
Circle one:  Y N 
 
4. If no, what could have been done to make this material less confusing? 
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Appendix C – Graphs and Figures 
 
 C.1 – Age Distribution 
 
 C.2 – Position at Western Oregon University 
 
 







































o C.4a – Percentage of Participants that Heard the Term Mongoloid Before 
 
























o C.5a – Percentage of Participants that Heard the Term Negroid Before 
 
 
























o C.6a – Percentage of Participants that Heard the Term Caucasoid Before 
 
























o C.7a – Distribution of Reactions to Forensic Use 
 
 
o C.7b – Distribution of Reactions to Biological Use 
 























o C.8a – Meanings Attributed to the Term “Mongoloid” by Respondents 
 
o C.8b – Meanings Attributed to the Term “Negroid” by Respondents 
 































































o C.9a – Strength of Response to Forensic Use 
 
o C.9b – Strength of Response to Biological Use 
 




























































 C.10 – p-values and r2 values  
 
Response vs Strength 
 p r2  p r2  p r2 
PF v PB 0.00 0.88 NUF v NUB 0.00 0.96 NEF v NEB 0.15 0.24 
PF v PC 0.01 0.60 NUF v NUC 0.00 0.90 NEF v NEC 0.06 0.38 
PB v PC 0.00 0.09 NUB v NUC 0.00 0.95 NEB v NEC 0.04 0.42 
         
Definition vs Age 
MONGOLOID p r2 NEGROID p r2 CAUCASOID p r2 
18 v 30 0.82 0.02 18 v 30 0.01 0.82 18 v 30 0.01 0.85 
18 v 40 0.72 0.04 18 v 40 0.08 0.57 18 v 40 0.01 0.82 
18 v 50 0.60 0.07 18 v 50 0.00 0.90 18 v 50 0.00 0.92 
18 v 60 0.46 0.14 18 v 60 0.10 0.54 18 v 60 0.03 0.72 
30 v 40 0.00 0.96 30 v 40 0.39 0.19 30 v 40 0.04 0.70 
30 v 50 0.05 0.67 30 v 50 0.00 0.90 30 v 50 0.00 0.95 
30 v 60 0.04 0.69 30 v 60 0.12 0.49 30 v 60 0.01 0.83 
40 v 50 0.09 0.55 40 v 50 0.17 0.41 40 v 50 0.04 0.69 
40 v 60 0.04 0.68 40 v 60 0.13 0.48 40 v 60 0.01 0.88 
50 v 60 0.01 0.86 50 v 60 0.04 0.70 50 v 60 0.03 0.73 
         
Reactions vs Age 
Forensic Pos p r2 Biological Pos p r2 Overall Pos p r2 
18 v 30 0.57 0.04 18 v 30 0.28 0.14 18 v 30 0.32 0.13 
18 v 40 0.23 0.17 18 v 40 0.86 0.00 18 v 40 0.03 0.46 
18 v 50 0.53 0.05 18 v 50 0.98 0.00 18 v 50 0.60 0.04 
18 v 60 0.92 0.00 18 v 60 0.92 0.00 18 v 60 0.39 0.10 
30 v 40 1.00 0.00 30 v 40 1.00 0.00 30 v 40 0.37 0.10 
30 v 50 0.90 0.00 30 v 50 0.91 0.00 30 v 50 0.37 0.10 
30 v 60 0.15 0.24 30 v 60 0.61 0.03 30 v 60 0.54 0.05 
40 v 50 0.03 0.46 40 v 50 1.00 0.00 40 v 50 0.78 0.01 
40 v 60 0.18 0.22 40 v 60 0.06 0.37 40 v 60 0.23 0.18 
50 v 60 0.91 0.00 50 v 60 0.15 0.24 50 v 60 0.11 0.28 
Forensic Neu p r2 Biological Neu p r2 Overall Neu p r2 
18 v 30 0.42 0.08 18 v 30 0.02 0.53 18 v 30 0.00 0.69 
18 v 40 0.00 0.89 18 v 40 0.00 0.72 18 v 40 0.00 0.80 
18 v 50 0.11 0.29 18 v 50 0.01 0.58 18 v 50 0.03 0.48 
18 v 60 0.01 0.65 18 v 60 0.00 0.83 18 v 60 0.85 0.01 
30 v 40 0.20 0.19 30 v 40 0.20 0.19 30 v 40 0.03 0.45 
30 v 50 0.07 0.35 30 v 50 0.01 0.56 30 v 50 0.00 0.79 
30 v 60 0.40 0.09 30 v 60 0.01 0.62 30 v 60 0.75 0.01 
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40 v 50 0.07 0.35 40 v 50 0.06 0.36 40 v 50 0.09 0.32 
40 v 60 0.00 0.74 40 v 60 0.00 0.72 40 v 60 0.38 0.10 
50 v 60 0.03 0.47 50 v 60 0.00 0.65 50 v 60 0.78 0.01 
Forensic Neg p r2 Biological Neg p r2 Overall Neg p r2 
18 v 30 0.52 0.05 18 v 30 0.69 0.02 18 v 30 0.91 0.00 
18 v 40 0.51 0.06 18 v 40 0.55 0.05 18 v 40 0.85 0.00 
18 v 50 0.67 0.02 18 v 50 1.00 0.00 18 v 50 0.92 0.00 
18 v 60 0.76 0.01 18 v 60 0.36 0.11 18 v 60 0.54 0.05 
30 v 40 0.28 0.15 30 v 40 0.10 0.30 30 v 40 0.23 0.17 
30 v 50 0.01 0.62 30 v 50 0.40 0.09 30 v 50 0.83 0.01 
30 v 60 0.48 0.06 30 v 60 0.84 0.01 30 v 60 0.72 0.02 
40 v 50 0.08 0.33 40 v 50 0.06 0.36 40 v 50 0.03 0.46 
40 v 60 1.00 0.00 40 v 60 0.40 0.09 40 v 60 0.17 0.22 
50 v 60 0.29 0.14 50 v 60 0.14 0.25 50 v 60 0.63 0.03 
         
Definition vs Position 
MONGOLOID   NEGROID   CAUCASOID   
S v F 0.91 0.00 S v F 0.02 0.79 S v F 0.01 0.84 
S v Sf 0.89 0.01 S v Sf 0.02 0.79 S v Sf 0.00 0.90 
S v O 0.74 0.03 S v O 0.79 0.02 S v O 0.02 0.77 
F v Sf 0.05 0.66 F v Sf 0.20 0.38 F v Sf 0.04 0.69 
F v O 0.15 0.44 F v O 0.79 0.02 F v O 0.15 0.45 
Sf v O 0.02 0.79 Sf v O 0.40 0.18 Sf v O 0.00 0.92 
         
Reaction vs Position 
Forensic Pos p r2 Biological Pos p r2 Overall Pos p r2 
S v F 0.93 0.00 S v F 0.47 0.07 S v F 0.89 0.00 
S v Sf 0.21 0.19 S v Sf 0.43 0.08 S v Sf 0.15 0.24 
S v O 0.81 0.01 S v O 0.13 0.27 S v O 0.77 0.01 
F v Sf 1.00 0.00 F v Sf 0.53 0.05 F v Sf 0.70 0.02 
F v O 0.67 0.02 F v O 1.00 0.00 F v O 0.94 0.00 
Sf v O 0.29 0.14 Sf v O 0.90 0.00 Sf v O 0.31 0.13 
Forensic Neu p r2 Biological Neu p r2 Overall Neu p r2 
S v F 0.00 0.84 S v F 0.00 0.81 S v F 0.00 0.66 
S v Sf 0.00 0.81 S v Sf 0.00 0.97 S v Sf 0.00 0.92 
S v O 0.68 0.02 S v O 0.25 0.16 S v O 0.57 0.04 
F v Sf 0.01 0.61 F v Sf 0.00 0.83 F v Sf 0.00 0.66 
F v O 0.84 0.01 F v O 0.62 0.03 F v O 0.48 0.06 
Sf v O 0.41 0.09 Sf v O 0.26 0.16 Sf v O 0.40 0.09 
Forensic Neg p r2 Biological Neg p r2 Overall Neg p r2 
S v F 0.38 0.10 S v F 0.88 0.00 S v F 0.06 0.37 
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S v Sf 0.26 0.16 S v Sf 0.32 0.13 S v Sf 0.90 0.00 
S v O 0.15 0.24 S v O 0.00 1.00 S v O 0.00 1.00 
F v Sf 0.61 0.03 F v Sf 0.35 0.11 F v Sf 0.46 0.07 
F v O 0.90 0.00 F v O 0.00 1.00 F v O 0.00 1.00 
Sf v O 0.55 0.05 Sf v O 0.00 1.00 Sf v O 0.00 1.00 
         
Definition vs Ethnicity 
MONGOLOID p r2 NEGROID p r2 CAUCASOID p r2 
W v B 0.27 0.29 W v B 0.07 0.59 W v B 0.00 0.90 
W v In 0.35 0.22 W v In 0.33 0.24 W v In 0.47 0.13 
W v A 0.42 0.17 W v A 0.34 0.23 W v A 0.17 0.41 
W v Is 0.91 0.00 W v Is 0.87 0.01 W v Is 0.40 0.18 
W v H 0.81 0.02 W v H 0.44 0.15 W v H 0.01 0.88 
W v O 0.68 0.05 W v O 0.15 0.45 W v O 0.23 0.34 
B v In 0.18 0.63 B v In 0.41 0.18 B v In 0.56 0.09 
B v A 0.33 0.23 B v A 0.63 0.06 B v A 0.44 0.15 
B v Is 0.36 0.21 B v Is 0.34 0.23 B v Is 0.80 0.02 
B v H 0.91 0.00 B v H 0.30 0.26 B v H 0.04 0.69 
B v O 0.09 0.55 B v O 0.10 0.53 B v O 0.08 0.59 
In v A 0.02 0.77 In v A 0.28 0.28 In v A 0.21 0.36 
In v Is 1.00 0.00 In v Is 0.72 0.04 In v Is 0.33 0.23 
In v H 0.43 0.16 In v H 0.59 0.08 In v H 0.61 0.07 
In v O 0.46 0.14 In v O 0.58 0.08 In v O 0.35 0.22 
A v Is 0.59 0.08 A v Is 0.00 0.00 A v Is 0.01 0.88 
A v H 0.08 0.58 A v H 0.08 0.58 A v H 0.09 0.55 
A v O 0.63 0.06 A v O 1.00 0.00 A v O 0.96 0.00 
Is v H 0.54 0.10 Is v H 0.69 0.05 Is v H 0.28 0.28 
Is v O 0.36 0.21 Is v O 0.39 0.19 Is v O 0.61 0.07 
H v O 0.60 0.07 H v O 0.88 0.01 H v O 0.54 0.10 
         
Reaction vs Ethnicity 
Forensic Pos p r2 Biological Pos p r2 Overall Pos p r2 
W v B 0.84 0.01 W v B 0.66 0.02 W v B 0.74 0.01 
W v In 0.00 1.00 W v In 0.00 1.00 W v In 0.17 0.22 
W v A 0.62 0.03 W v A 0.91 0.00 W v A 0.77 0.01 
W v Is 0.69 0.02 W v Is 0.68 0.02 W v Is 0.64 0.03 
W v H 0.46 0.07 W v H 0.81 0.01 W v H 0.61 0.03 
W v O 0.59 0.04 W v O 0.51 0.06 W v O 0.00 1.00 
B v In 0.00 1.00 B v In 0.00 1.00 B v In 0.65 0.03 
B v A 0.00 0.69 B v A 0.29 0.14 B v A 0.49 0.06 
B v Is 0.29 0.14 B v Is 0.65 0.03 B v Is 0.04 0.44 
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B v H 0.29 0.14 B v H 0.84 0.01 B v H 0.51 0.05 
B v O 0.65 0.03 B v O 0.65 0.03 B v O 0.00 1.00 
In v A 1.00 0.00 In v A 1.00 0.00 In v A 0.65 0.03 
In v Is 1.00 0.00 In v Is 1.00 0.00 In v Is 0.76 0.01 
In v H 1.00 0.00 In v H 1.00 0.00 In v H 0.67 0.02 
In v O 1.00 0.00 In v O 1.00 0.00 In v O 0.00 1.00 
A v Is 0.19 0.20 A v Is 0.65 0.03 A v Is 0.65 0.03 
A v H 0.53 0.05 A v H 0.19 0.20 A v H 0.67 0.02 
A v O 0.58 0.04 A v O 0.65 0.03 A v O 0.00 1.00 
Is v H 1.00 0.00 Is v H 0.40 0.09 Is v H 0.67 0.02 
Is v O 0.65 0.03 Is v O 0.76 0.01 Is v O 0.00 1.00 
H v O 0.01 0.56 H v O 0.58 0.04 H v O 0.00 1.00 
Forensic Neu p r2 Biological Neu p r2 Overall Neu p r2 
W v B 0.73 0.02 W v B 0.89 0.00 W v B 0.12 0.28 
W v In 0.15 0.24 W v In 0.15 0.24 W v In 0.05 0.40 
W v A 0.00 0.68 W v A 0.00 0.67 W v A 0.03 0.47 
W v Is 0.00 1.00 W v Is 0.14 0.26 W v Is 0.63 0.03 
W v H 0.15 0.24 W v H 0.38 0.10 W v H 0.24 0.17 
W v O 0.08 0.33 W v O 0.05 0.41 W v O 0.08 0.34 
B v In 0.65 0.03 B v In 0.65 0.03 B v In 0.65 0.03 
B v A 0.45 0.07 B v A 0.51 0.06 B v A 0.10 0.30 
B v Is 0.00 1.00 B v Is 0.29 0.14 B v Is 0.65 0.03 
B v H 0.44 0.08 B v H 0.61 0.03 B v H 0.09 0.31 
B v O 0.83 0.01 B v O 0.82 0.01 B v O 0.67 0.02 
In v A 0.62 0.03 In v A 0.85 0.00 In v A 0.82 0.01 
In v Is 0.00 1.00 In v Is 0.65 0.03 In v Is 0.76 0.01 
In v H 0.44 0.08 In v H 0.30 0.14 In v H 0.33 0.12 
In v O 0.00 0.73 In v O 0.00 0.86 In v O 0.01 0.63 
A v Is 0.00 1.00 A v Is 0.06 0.37 A v Is 0.82 0.01 
A v H 0.03 0.48 A v H 0.12 0.27 A v H 0.03 0.48 
A v O 0.47 0.07 A v O 0.52 0.05 A v O 0.76 0.01 
Is v H 1.00 0.00 Is v H 0.02 0.54 Is v H 0.53 0.05 
Is v O 1.00 0.00 Is v O 0.73 0.02 Is v O 0.52 0.05 
H v O 1.00 0.00 H v O 0.80 0.01 H v O 0.61 0.03 
Forensic Neg p r2 Biological Neg p r2 Overall Neg p r2 
W v B 0.00 1.00 W v B 0.00 1.00 W v B 0.00 1.00 
W v In 0.05 0.41 W v In 0.65 0.03 W v In 0.96 0.00 
W v A 0.93 0.00 W v A 0.35 0.11 W v A 0.61 0.03 
W v Is 0.29 0.14 W v Is 0.00 1.00 W v Is 0.00 1.00 
W v H 0.34 0.11 W v H 0.00 1.00 W v H 0.07 0.35 
W v O 0.34 0.11 W v O 0.76 0.01 W v O 0.93 0.00 
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B v In 1.00 0.00 B v In 1.00 0.00 B v In 1.00 0.00 
B v A 1.00 0.00 B v A 1.00 0.00 B v A 1.00 0.00 
B v Is 1.00 0.00 B v Is 0.00 1.00 B v Is 0.00 1.00 
B v H 1.00 0.00 B v H 0.00 1.00 B v H 1.00 0.00 
B v O 1.00 0.00 B v O 1.00 0.00 B v O 1.00 0.00 
In v A 0.65 0.03 In v A 0.65 0.03 In v A 0.76 0.01 
In v Is 0.04 0.44 In v Is 0.00 1.00 In v Is 0.00 1.00 
In v H 0.65 0.03 In v H 0.00 1.00 In v H 0.76 0.01 
In v O 0.49 0.06 In v O 0.04 0.44 In v O 0.04 0.44 
A v Is 0.76 0.01 A v Is 0.00 1.00 A v Is 0.00 1.00 
A v H 0.76 0.01 A v H 0.00 1.00 A v H 0.76 0.01 
A v O 0.65 0.03 A v O 0.76 0.01 A v O 0.65 0.03 
Is v H 0.76 0.01 Is v H 0.00 1.00 Is v H 1.00 0.00 
Is v O 0.03 0.65 Is v O 1.00 0.00 Is v O 1.00 0.00 






o C.11a – Strength of Positive Forensic Reaction vs. Age 
 




















































o C.11c – Strength of Negative Forensic Reaction vs. Age 
 




















































o C.11e – Strength of Neutral Biological Reaction vs. Age 
 





















































o C.11g – Strength of Positive Combined Reaction vs. Age 
 








































































Strength of Negative Reaction to Different Uses 
18-29
30-39
40-49
50-59
60+
